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(54) RUBBER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart conductivity and antistatic 
properties to a rubber without detriment to the characteristics of the 
rubber by blending the rubber with a perchlorate of a specified 
quaternary ammonium compound and a specified aliphatic 
monocarboxylic acid diester of a polyalkylene glycol. 
SOLUTION: This rubber composition is obtained by blending a rubber 
with a quaternary ammonium salt of a perchloric acid, represented by 
formula I (wherein R1 is a group of a 2-20C carboxylic acid having the 
carboxyl groups removed therefrom; R2 and R3 are each a 1-20C alkyi 
or hydroxyalkyi; A1 and A2 are each a 2-4C alkylene; (m) is 0 to 20; (n) 
is 1 to 20; R4 is a 4-220 alkyI, a 7-20C aralkyl. etc.; R5 is a 1-20C alkyI; 
(x) is 0 to 3; and Y is 1 to 4) and an aliphatic monocarboxylic acid 
diester of polyalkylene glycol, represented by formula II (wherein R6 and 
R8 are each a group of a 4-1 80 aliphatic monocarboxylic acid having the 
carboxyl groups removed therefrom; R7 is a 2-40 alkylene; and (k) is 2 
to 30). The compound of formula I is obtained by esterifying an 
ammonium salt and a carboxylic acid respectively corresponding to the 
right and the left in the formula I. The single use of a compound of 
formula I in particular is desirable. 
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-v^y^yi— 2, (||H>^^>'^'^^— 

f-^) . 2, 5-v^p<5^7U- 2, (^H^^/W'? 

v^;^; — /J^'^-— ^/ (2-^f=-/^^^v'yi-) y<—:^^-y 
— (3-y^>'l'-3-7«^ndev':/^/l.) 

llHy^^yU-/^— ^^^v-fcV^U— 3, 3, 5~N 

y y ^yu-\:3f^-y-y ^yw^— ;^d5^-y--r h\ ;4-i5'^y-t'7w-« 



— ||H>^^/W^— ;^ar>>- 3, 3. 5 - h y y ^yU- 
y^^yuy'?— :r^v-Ty7W;^;— Tj^:^^— 2. 5-v?yf- 

2, 2-t';^ (||Hy^/W^-;^:3f.^» ^>:r^:/^ 
y^yuz-t-j^dev^r-fev^- 2, 

^^;Vzr,^;V^Y:y^<-~:^^^^ Y\ a. a' - fcf 

-f K. ^ Kny^— ;^-:af.i^.< K. i, i, 

3, 3-7" h^y ^/i-^^yHr Kn/N-— K. 
2, 5-v^y f^>'W^=3f.'y-:/- 2, 5 -v^t Kn/^— 

-^y-/^ J -y^y'^^i^J:^.^ p, p' — v?-<vy^yu:3{^ 
/^yi/ir^^yJ^^ N— y^/u~N' — 4— •>^:=^ h p yr 

V^y f^U>'^r^7i=s^V^^y^>'^ H\ v?::^hoy^ 

h y ry^u-r yv^T>c h y tv^>^;*-— ^ 

^i-v>/y /i^v^ (y^) r^J^yu-h, v^ni^uv 
^y =i-/uv^ (y >5^) r>!^ y I/- hy^f^u>'>/y 
3— /u-i^ (y^) TiJ^yu— 7j<y oi^u^^t/y 

/Vi/ (y^) r^yt/— ^:^--<V^yl'^y yl-v^ 

(;^:^) r>:^yi—b. v?:yn t^'uv'i/y n-zu^;^ (y 
i5')r^yu— h y y h >^i->^nx^:/ h y (y 

yu— v^ry/wy^^:/. v^t^^^/^Tv?^— t^* 
i^. (y^j') v/um-^^^i^^M^^ i?^^) r^y 

/uB^;3&7P'>^7A, (y^) y y^KT/^^^e^A, 

(p^^) Ti^yy^gg^fs, (y>5r) riJ^yyuKm-^> 
[0 0 4 0] ^ h^m^mti.x\t. Mx.fi*p-=^y 

✓'i/i^^v^A, p, p' —i^^yyy(jU^y:yi^:^^iy 
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(9) 



i|^^ip9-l 3 2 6 7 7 
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— 2) . ^"^^A/lf y :;^/u:7^ K. 2— (4' — 

f-y^^UVi/T ^ h y :i^^l^>' • 7^ h7 ^ 7^ h 
^^xf^l^V- . ^>'^ ^ 4, 4' (v^ 
>^n--v:3^r.^>yur ^ >-) :?t;/w<7^— N. N' -S/v-^' 

St^Jf^, ^?4T*^fcfi2aJ^±^^'g^LT*effl'^5ri: 

4. 6 - b y y/i^;^:/ h- s - b y ri/>. 2-v^-n 

xKy ;t-/^;!]D5ilt^J^ LTfi. -FfJx.f^ t^;^ y -/PA, 
tr;^:7aiy— /WAF. Kn^r/^^, ^V^^iy by 

^^^T*^fcifi:2@j^Ji^^'&LT{£^i-sr ^^ei^-e 

[004 1] frlB^EtKW^ UXf^. 0-ilx.{^SSJ^®!:«/>'t^ 



^/v^^ ^it"?-^^^ b. ^^"y^ b. b-^-r 

b. T:^^:^ b. PMF (Processed Mineral 

Fiber : DWTMkmmm) . ire'^^-C b. 
^M.^ zjiu:y^^y^ b. ^mmm. :^y:^y</^>. v-y 

-^^^i^^-i^x^^o mm^mm\^. m&xiiti 
\t2m&.±:^m^\.x^mir^:itfi^x^^o imM(o 
^i^m^. :=ri^i 0 ofift^tc^LT. mn. 5-40 
oa»?a5. 0^L<tii o~3 0 omftas-efcSo mm 
m^mt\.xv±. mx.\^m\:.^^>. mtm^. y b^K 
V. /<7-r b. ^^ti^^^-^y t^i^. j^^:^/^^/^^, 

ftgpt;i>prLT. ii^. 0. oi-iofiigp. »^L< 
fio. 0 s — sasgPT-feSo 
[0 0 4 2] ^^m(D=fMKf^ma^. ^-^(0 

So mt^mmti^xn. mx.^ty^y^rv i^m. :^u-f:/ 
40 m:^ y :?;-T-r y b y ^^T^^^tf ^tLSo 

it-^i^^i^^^. 7KS^{b;57/^v^e7A. mwi^y^Mit:^^^ 
^?fir*^7tJi2aj^ii^^'&Lr{£ffl 
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(10) 



1#^¥9- 1 3 2 6 7 7 

18 



-^l^^^-g^^. hy;^y:yh^ 
t'>^-. h y ^'^-^jtfiTKy-^'.cy 

feis^j. mm^i&mmm^M^^-r^:L 

[0 0 4 3] :*:^0^CO:=f^Am^%fl. y<:yy<V- 



(A) ^oj:t>v^fc(i:ft^ii^ (B) . mm-mmM. % 

s imm^^m. i cMis^^i?. oa«^. avis^. ^ 
20 ^mxh^o 

[0 0 4 4] 

^Kg«?iJl--9 



r^y/l-:^j^ (Sp"p^AREX213 : 0:*:'^'^=:^'^ m) M) 100 

;^xTy>-®? (Sp^D^^^r y >^®&RunacS60 : TEi (t5^) Hi) 1 

i^^iJ^ (SSia^SATINTONE No.5 : ±M:«7;ty V (») ffii) 10 0 

-g^^^TK^^r^ (ffip"p:^Nipsil LP : 0:^v'y;^7 («) K) 10 

y^y'TV^m^hV^M. (Bd^p^/ >'if-/i-SN-l : B*:»fli (t*) M) 2. 5 

:^7^ry Vg?:^y (fflp^p^/ Vi^-/^SK-l : 05|5:?S5i m M) 0. 5 



mm\^H^m mi mm) 



isk^^xi 7 ox:xi 5^mi}m^Mi'^:it^cx^^ =^ 

40 i^V'- h^^tML/ho 

[0 0 4 5] JliS^aj 1 0 
Ti^^V/i^^M. (flSp"p^AR102X : 0;2|s:'g'^=f A (ftc) M) 7 0 

TtJ^y n;:ihy/V'-:/i5^vf3i>=fi:, (ffip"p^N230S : B^-^^^^i^ (m M) 

3 0 

;^7^r y m^u^y^y-r') ^-g^Runacseo : ?Ei (») m) 

^J^^^^^m (ffip^p^Nipsil NS : 0:*:v'y;^ m) 
v>>5'5:yW<-;^-:^-y--f K (PSp^p^/<-i^ ^^UD : 0*?6fli («) ») 

(») m 1 



1 

6 0 

1 0 
3 
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(11) 



^m^9-l 3 2 6 7 7 

20 



mmm^^m m 2 ^m) 3 0 



ib. ^/i-y<—:t^^^ h^:^XX^N, N-m-y:^=^ t 0 0 4 6 ] HJffilRI 1 1 

10 0 

;^7^T y m^^^^'rT y :^g^RunacS60 : 7E3E (m M) 1 
(ffip^p^ffife^^ 1 ^ : *{b^X^ (») m) 5 
i^i*^ (Hd^p^SATINTONE No.5 : ±M^:^^J> («) ») 5 0 

m^i3;vz^r^j>. (^D^p^eife^c: e^xii (t5^) ii) so 
(t*) m) 1.5 

N-iy:5^n^dE^v'yU-2---^>'y'^Tv^yU>^/U':7iii>'T^ K (fSp"p^ / "fe ^ 
-CZ : ^f^tf»{k:^X^ «*) 2 

(©^{t:^ (tt) M) 0.5 

^^mm-^^m m 2 #m) e 0 

2-^>'y^rv?/i-;^/u>^:n>'r ^ K (;^Dffitffi 20 t*i 7 ot:T*i 5^rfl;ftn^^?F$-r'5r <^{cj: «9. =i^Av' 

ii^J) ^m^fc^^^v-^V-x^y-^ :ar-y— -Cilj^i9 Lfd - h^Srf^SiL/Co 

f^M^n. 7" h7^^>'l-^e^7^v^;^/W>^-< K*3 10 0 4 7] |l5g«SJ12 

TiJ^y D^hy>rw->^^i;fzii>'=fA m^u^nsos : 0*^^=^^^ («) M) 

2 0 

;^7^r y v-®^ m^a^:^'rr y >'®RunacS60 : TEX (t5^) m) 1 

(ffli?p^SATINTONE No.5 : ±m:^:t])> m) M) 5 0 

^^'^:i^^^m (ffifp^Nipsil LP : ^:^iyV:^ (W) » 10 
i^^^/uy<-:t^^^ (ffip"p^^<-^ ^/WD : 0*:«fli (») SJ) 3 
N. N-m--7^c=:U'>'tf>^-^U>f ^ K (fflp^p^^^/^y 5/ i?' PM : :^CF^Iiif»{l:^ 

x^ m) m) 1 

«mttf+^^J (^2#^) 4 0 

^^ij) ^^v>:rcfiic:$^^^^w<y-^:3^i^-r*j^)S'9 Lfc(Z) t). =i^A^y-h^f^KLyc:o 

•ib. ^/Wn'— :;f ^i^-f K:}3<J:t/N, N-m-y^:3i^ [ 0 0 4 8 ] ^JS0iJ 1 3 

7K^^;^PT^ y h y/U-yi5^>?:iiV=f'i, (^.PoifeZetpol 2010 : 

> (m m) 100 
;^7"r y (Ka^;^7^r y vg^Runacseo : TEX (t*) m) 1 

I/— (^p^p^SATINTONE No.5 : ±m.:^y^V > (t*) M) 5 0 

^^-^tK^-T®^ (ffip^p^Nipsil LP : P;*:v'y;^ (t*) Sf) 10 
1. 3-}fy^ (^X>^f^/U/'?-7h:ae^/— r y^PhVu) -O-ifrx (^p"p^y<- 
K5/^:^14/40 : 0::$:<ti^ («) ®) 3 
N. N-m-:7:n:=:U>'t'><.-7U-l' ^ K (fflp"p*/</Uy 5/ ^ PM : :^rtSr»{l:^¥ 

x^ m) m) 1 
mmi±H^m m2mm) 20 



(12) 



4#li¥9- 1 3 2 6 7 7 
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[004 9] itmm 1-3 

fz^^it. mmmi^9 tmm^i.x. =^j^iy—h^i^ 

[0 0 5 0] ^±<Dmmm i 1 sisxxj^^^m 1-3 
co=fAv'- ^^;lov^r. i^mmmi&iTim (v. r.)^j 

IS K-6 7 2 3tCti^l\ ^fc«MW^tt^ J I S 
K-6 3 0 l{cm\^m^l^fZo ^(^S^. 



mmtm (V. R.)tc^j»i-^r <b;^5-r*#fco ay^fe* 
^1 (mmmi--9) , ^2 (iijs^iji 0-13) 

[0 0 5 1] 
[*1] 

















m 












1 


2 


3 


4 


5 


6 


7 


8 


9 






















• ^(7) <oib^ 

•^(14)<Dfk^ 


10 


eo 


90 














- PBGCMWIOOO) ^Dv?f^;^>if 

• PP6CMb400)<3D>J^':/^ >^ 
jiXt-^K$2) 












30 


60 


90 


60 


•TBAB<»3) 
• D0P(*4) 




















IP 


mmmm cv.r.) 

(Q • cm) 


5.7E 
+08 


1.3B 
+06 


9.7E 

+05 


2.3B 
+06 


4.4E 
+07 


+09 


4.2B 
+08 


a7E 
+08 


asE 

+08 


*ie^^r^ CMPa) 
• ?K»K*CJ« (%) 
•IKS (JIS-A) 


a5 

340 
44 


5.2 
410 
32 


2.3 
510 
20 


4.8 

400 
33 


6.5 
370 
43 


5.9 
330 
39 


4.9 
380 
31 


2.7 
490 
22 


4.7 
390 
33 



(*2) PPGIiJi?iJ:/c7eu>r'J 

(*3) TBAB Itv-h^-Tf'jUT^^sLOM.Z/a i Kc 

(♦4) D0P«Ai^:ri^^;U7^^t/-ho 



[0 0 5 2] 
[*2] 



[0 0 5 3] 



P 3 







II Sfe 








it ^ ^ 






10 


11 


12 


13 








I 


2 


3 














^IWttft-^ (MSP) 








•^(9) (^<t^ 
•^(7) cDfb^ 
• 5^(14) CDfb^ 


30 






20 




•^(9) (D^b^ 

•^(7) (DitMa 

•^a4)fiD<t^ 








• PBGCMSlflOOO) (Oi^'T^jy^ 
JiXr-yi/C*!) 

• PPGCM5p400)6D i^'-^y^ ^Wt 
J^X7^^K*2> 




60 


40 




40 


•PBGOBVIOOO) COi?-f*7t7>®^ 

• PPGQl»400)CQi^^:/^' >1? 
iXT->'K»2) 








•TBAB (13) 
• D0P(»4) 












•TBAB(*3) 
- D0P(»4) 




20 


50 




{4«l@=^[tS£t^ (V.R.) 
(0 - cm) 


5.5E 
+06 


9,2B 
+05 


1.9B 
+07 


7.4B 

+07 






^mmmam cv.r.) 


8.7B 
+11 


^4E 
+11 


2.4E 
+11 


























(MPa) 
-Stt CJIS-A) 


10.8 
490 
57 


12.0 
540 
53 


11.2 

420 
63 


20. 1 
500 
70 




m 


<MPa) 

^mt (jis-A) 


7.1 

310 
46 


4,6 
390 
31 


4.7 
410 
30 



01) PBG«jJ?'Jxf-i/>/i;3-7l/o 

02) PPG«^'J:/afcru>>>*'Jr7--/l.o 

(»3) TBAB itT- h 5 y^yUT >'=e-*iF A^o ; 
04) D0P{ii^:;^-ir^jU-7^rL/-ho 



so 



01) PECtt»j?';ji5=-u>r';3-;i/e 

02) PPGtt^ 'J :/a f U >r >J =i 

03) TBAB (i-r h5:/^;l/T>t^'>/.'rnE Ko 

04) D0Ptd:':^5r5r^;u:7^u-ho 
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(13) 



^mW-Q-l 3 2 6 7 7 
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[0 0 5 4] 



